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(54) Title 
I (57) Abstract 

UoUted nucleic acids encoding aliens of the '^'^^^f^ 
and Cer/Vn. respectively, are disclosed. A cDNA encoding having ^ jj^rftod. Ths nucleic acids of tbe 

of about 22,177 daltons is described. A cDNA encoding : a W*^^„Sb a sample or for the recombinant production 
tendon^n be used as ^^^^,^^^^^^7^ "dvi/can be used in compositions suitable I 
t7^^o^^onor^^T& 6 — «k to house dust mite .Uergens. 
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Tfhnt in r1? imp<1 is: 

j An isolated nucleic aeid comprising a nucleotide sequence encoding a 
peptide having an activity of a house dust mite allergen. DfiLD VII. 

5 2 . An .isolated nucleic acid of claim 1, which is a cDNA sequence. 

3 An isolated nucleic acid of claim 2, wherein the cDNA comprises a 
nucleotide sequence shown in Figure 3A and 3B (SEQ ID NO: 1). 

4 An isolated nucleic acid of claim 2. wherein the ^comprises the coding 
region of a nucleotide sequence shown in Figure 3A and 3B (SEQ ID NO: 1). 

5 An isolated nucleic acid of claim 1, wherein the peptide comprises an amino 

15 acid sequence shown in Figure 3A and 3B (SEQ ID NO: 2). ^ 

6 . An isolated nucleic acid of claim 5, wherein ^^^^^ 
acid residues 1 through 198 of the sequence shown in Figure 3A and 3B (SEQ ID NO. 2). 

7 An isolated nucleic acid of claim 1, wherein the peptide is at least 50% 

20 nmnrWn(! an amino acid sequence shown in Figure 3A and 

homologous with a sequence comprising an amino aciu 4 

3B (SEQ ID NO: 2). 

8 An isolated nucleic acid of claim 1 . wherein the peptide is encoded by a 

(SEQ ID NO: 2). 

9. An isolated nucleic acid of claim 1. wherein the peptide is at least about 10- 
30 20 amino acids in length. 

10. An isolated nucleic acid of claim 1. wherein the peptide is at least about 10- 
16 amino acids in length. 
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U An isolated nucleic acid comprising a nucleotide sequence encoding a 
peptide having an activity of a house dust mite allergen. Do! VII. 
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12. An isolated nucleic acid of claim 1 1 , which is a cDNA sequence. 

13 An isolated nucleic acid of claim 12, wherein the cDNA comprises a 
nucleotide sequence shown in Figure 6A and 6B (SEQ ID NO: 6). 

14 An isolated nucleic acid of claim 13. wherein the cDNA comprises the 
coding region of a nucleotide sequence shown in Figure 6A and 6B (SEQ ID NO: 6). 

15 An isolated nucleic acid of claim 11. wherein the peptide comprises an 
10 amino acid sequence shown in Figure 6A and 6B (SEQ ID NO: 7). 

I' 16 An isolated nucleic acid of claim 1 1 . wherein the peptide is at least 50% 

homologous with a sequence comprising an amino acid sequence shown in Figure 6A and 
6B (SEQ ID NO: 7). 

" a An isolated nucteis acid of claim 11. wherein the peptide is encoded by a 



20 



nucleic acid which hybridizes under high or low stringency conditions to a uuU*!* 
which encodes a peptide comprising an amino acid sequence shown in Figure 6A and 6B 
(SEQ ID NO: 7). 

18. An isolated nucleic acid of claim 11, wherein the peptide is at least about 
10-20 amino acids in length. 

19. An isolated nucleic acid of claim 11, wherein the peptide is at least about 
25 10-16 amino acids in length. 

20. A recombinant expression vector comprising the nucleic acid of claim 1. 

21. A recombinant expression vector of claim 20, wherein the nucleic acid is 

30 cDNA. 

22 A recombinant expression vector of claim 21 , wherein the cDNA comprises 
a nucleotide sequence shown in Figure 3A and 3B (SEQ ID NO: 1). 
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A recombinant expression vector comprising the nucleic acid of claim 11. 
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2 , A recombinant expression — - — * *" ^ ^ " 

f exoression vector of claim 24, wherein the cDNA comprises 

25 . Arecomb^^o roNO;7) 

5 a nucleotide sequence shown in ngur ^ ^ 

f t . with ^ recombinant expression vector of claim 20 

26. A host cell transfected w^ me r ctivity of DSL* VII. 
capable of directing the expression of a pepUde havmg 

27. A host cell of claim 26 which is a eukaryotic cell. 

r te(lwith the recombinant expression vector of claim 22 

^fdire^ 

29 A host cell of claim 28 which is a eukaryotic cell. 

30. ^^^^e^^S^ ^ 
capable of directing the expression of a pept.de havmg 

f ot«d with the recombinant expression vector of claim 25 
32 . A host cell transfected w,th ^ of ^ m 

capable of directing the expresston of a peptide havmg 

33 A host cell of claim 32 which is a eukaryotic cell, 
the peptide from the culture, 
the peptide from the culture. 

- arrivitv of a house dust mite allergen. DSLP 
VII. produced by recombinant espresnon of » nuctoc 
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37 An isolated peptide having an activity of a house dust mite allergen. DfiLP 

37 . An isolate P F f nucleic acid of claim 3 . 
VII, produced by recombinant expression ot 

u „«,»n activity of a house dust mite allergen. Dsnp 

38. An isolated peptide having an activity or a 

VII produced by chemical synthesis. 

„. An * - — 38 " h " h *" ~ 10 " 20 ami "° ta 

length. 

4, An isolated PCUde of Cams 3, — ■ - - « — «>* — «* " 

length. 

V». p^uced b^—, expressmn *. -* - — »: 

.. . Mrt u . . r.witv of a house-ctost mi t e allergen. Dfil-f 



42. An of . nncWe acid of data 13 . 

VD. produced by recombinant expression o! 

' «. An isolated peptide having an activity of a house dust mile aUergen. I*H 
20 VH, produced by chemical synthesis. 

44. An isolated peptide of claim 43 which is a, less, about .0-20 amino acids in 



length. 

45. 



length. 

46. 



A modified peptide having an activity of Dec* VH. 

present in the Da* VU amino acid sequence shown in Figu 
is replaced by another amino acid residue. 

4,. A modified peptide of claim ^ ^7^^ KOl 2, 
35 present in the Dsut VD amino acid sequence shown in Ftgn 



is replaced by a serine residue. 
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49 A modified pepride of claim 46. herein ,. leas, one .ysine residue U, added 
t0 eidJ the ammo or carboxy «l» - « «- — - ~ ° f 
peptide. _ ^ v 

50 A modifled peptide of claim 46. ^aSin at leas, one charged ante. acid b 
ad oed ^- -T— or Lboxy .ermmus or hod. me amino and carhoxy ~ of 
the peptide. 

51. A modified peptide having an activity of BfiT-f VII. 

52. A modified peptide of claim 51. wherein at least one cysteine residue 
present in the Dstl VH amino acid sequence shown in Figure 6A and 6B (SEQ ID NO. 7) 
is replaced by another amino acid residue. 

53 A modified peptide of claim 51. wherein at least one cysteine residue 
^JL* m f VII amino acid sequence shown in Figure 6A and 6B (SEQ ID NO: 7) 



is replaced by a serine residue. 

54 A modified pepdde of claim 51 -herein a. leas, one lysine residue is added 
» ,o riJL amino or carboxy ...minus or bod, me amino and carboxy — of me 

peptide. 

55 Amodir.edpep,ideofclata51.whereina,leas.onecharge4jaminoacidis 
*m I ei.be, Z amino o'r carboxy .enninns or bom ft. amino and carboxy ~ of 

25 the peptide. 

56. A substantially pure preparation of a peptide having an activity of a house 
dust mite allergen. Per p VH. 

57. A substantially pure preparation of a peptide having an activity of a house 
dust mite allergen, DfiT-f VII. 



30 



58 A composition suitable for pharmaceutical administration comprising a. leas, 
one pep.ide having an acd.it, of to VH and a pharmaceuricsliy accepuble earner. 
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59 A composition of claim 58. wherein the peptide comprises an amino acid 
sequence of Figure 3A and 3B (SEQ ID NO: 2). 

60 A composition of claim 59, wherein the peptide comprises amino acid 
5 residues 1-198 of Figure 3A and 3B (SEQ ID NO: 2). 

61 A composition suitable for pharmaceutical administration comprising at least 
one peptide having an activity of J^S VII and a pharmaceutical* acceptable earner. 

10 62 A composition of claim 61, wherein the peptide comprises an amino acid 

,. sequence of Figure 6A and 6B (SEQ ID NO: 7). 

63 Use of the composition of claim 58. 59. 60. 61 or 62 for the manufacture of 
a medicament for treating sensitivity to a house dust mite allergen in a subject. 

64 A mediud uf ucatmg-sensl.lvi.y .,, a house duct mhr allergen in a sub jgg^ 
s^to^Z^^ administering to the subject the composmon of claun 

58. 

65 A method of treating sensitivity to a house dust mite allergen in a subject 
M sensitive to the alTergen, comprising administering to the subject the composmon of claun 

59. 

66 A method of detecting sensitivity in a subject to a house dust mite allergen, 
comorisins combLg a blood sample obtained from the subject with a pepUde of claun 
r6™^tira PP ro P riate for binding of blood components with the pept.de and 
determining the extent to which such binding occurs. 

67 A method of claim 66, wherein the extent to which binding occurs is 
determmld by assessing T cell Amotion, T cell proliferation B ee l function, bmdmg of the 
protein to antibodies present in the blood or a combination thereof. 

68 A method of treating sensitivity to a house dust mite allergen in a subject 
sensitive to the allergen, comprising administering to the subject the composmon of claun 
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• t5 v;n, to a house dust mite allergen in a subject 

62. 

, . ^ trt « house dust mite allergen, 

«• -fSSi-i occurs, 
determining the extent to wnicn 

• thi» extent to which binding occurs is 

„. specify 

73 , An ^yo.c.aUuT^.h.c^u^ r^g!^ 



74 . An aulibod, specially rc^vc wiU. . pep*-* of Cain, 41. 

75 . Ananti^ofclau^whichUa — 

76 . A Tc dl c.oncspcc i0 ca..,rcac«vcw to .pepUdccrc.ain.36. 

. „. c if,callv reactive win a peptide of claim 36. 

77 . A soluble T cell receptor specifically 

n. ATcel.c.onespecir.cal.yreac.ive^d.apepudeofcl.uu*!. 

•f-,~.i w reactive with a peptide of claim 41 . 
79 . A soluble T cell receptor specifically reactive 
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I F.RGEN1C PROTEIN AND PEPTIDES FROM 
"££E5r MITE AND USES THEREFOR 
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Hjnm'l Olinfl irfT" vftntlon hypersensitized (allergic) upon 

«po SU reto^ BCTS ^»'»^ of ^™°™ vi „^ too ,™ as allergens (King, T.P., 

affinity receptor F<*M <«; ^"^S^ IgE, FceW bound to 
eo^arionofanmlergene^ 

W m ■■"> « eross - lm^ °l;^,r e eal effects fi53e U^^a^"^ ^ 

, substances, hisuamne. ""^i^ ~L Bro , onge a constriction of bronchial smooth 
^or leukotrienes C4, D4, and E4. ^J*. Benja^rvCumming Publishing 

m »sele calls (Hood. E.E. « ^"rrtSS^ *• *" °" • nereM 

Co.. Inc. (.984)). ^^tT^^ 1 "*" ^ • 
U allergic symptoms triggered by the .eta*, o T ^ ^ rf ^ „ f „„ mtlBen 

, symptoms may be systemic or local n ^ 8 ^ manifest ario»s 

1 the pattern of deposition of IgE « P Systtmic cfT.C can 

mite Darrnoroptegoidesprerorry^pro *»» p j^ roHin Immuno l. 

(Chapman M.D. CI gL. Ufflutg^- ( ^ r^gj^ainJmutgmiL OM &lt884-95). For 
I985)2 S :753.6.;VanderZe« J .S.gl£^^^ 

about half of me patten*, these evaaIt 0 .A. « gU Intmnoglogy (« 

35 allergen QgLB m. recently identtfied « G.A. si gL. F°"« ^ * 

d.. Oiiuaie-Allcigy (1989) 22=27-3 )• Howe ^ ^toably leas than Dgut 

i da,., ure investigators reported the lever 8 A . „ „. ..a^h^srgy. 

1 Electrophor.tiCeehniqneatFordSA.SlaL.Sgpig." »» 
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agnize other allien*. For , * e * ^ . ^ „„„„„ Muding on. 
^ 8 sere ratine « «-*« «* ^^0989) 4:13-3.) report the 
5 „ith a. lea* 13. In »°*^ y « To detetmine the 

finding of component at Mr 30. * J, ^^rffied aliens woold be 
in^^ofparticuto^^^^^^ft^^^phokte 
required for quantitauve IgE b.nding tests ano 

profile for T eell reactivity. ..^ m house dost mites by administration of 

increasing doses of therapy over a period of severe! years . 

treatment and the posstble «f-Wf ^ diminut i on of clinieal symptoms. A 



15 beneficial. 
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SUBffliaiXJlttl^^ ■ , t h nucleic acids encoding peptides having at least one 

biological activity of De^VII or ^^Lhazoides farinae. Preferred nucleic ac.ds 
Dermatophazoides pteronysstnus and "T^*^ . ' 3A ^ 3B (SEQ ID NO : 1) 
„ cDNAs having a nucleotide seance £own - ^ ^ also 
(E^vn) and Figure 6A and 6B (SEQ ID NO o; NO;1 and SEQ 

t0 peptides encoded by all « ^11. Also 

ID NO: 6) and having at least one h >^"*^^u& stringency conditions 
contemplated are isolated nucleic acids whichhyh ^ a nucleotide 

(e.g., equivalent to Figure 6A and 6B (SEQ ID NO: 

sequence shown in Figure 3A and 3B (SEC ^ , ^ rf 

6) or which encodes a peptide comprising all or . po^on ^ ^ ^ 

pU 3A and 3B (SEQ ID NO: of D^VH or D^VB 

LVD). Nucleic acids which encode peptides having a ^ (gEQ ^ 

having at least 50% homology wi* a — are also Matured. 
NO: 2XDCULVID cr Figure 6 Aand OT(SEQTO N J ^ ombinant expreS sion of a 
Peptides having a D^VII or ^^^^ or D^X-VB activity 
nucleic acid of the invention, and F^f^ ^ invention . Referred peptides have 

35 
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. v or T cell nonresponsiveness (i.e., 
for example. T cel. proliferation or _ 0 , an antig e„ 

; » W» T ceU response ^ *J5ET*"P-* - - * 

£ JT— • S ° Ch S^S- or in addition . Ur= W > > ^ 

Sue* 

1"^— r « -Ttr- -.uancc snov^inHgnrc 3A and 
P P Onr=r preferred peptides eompnse an ammo actd ^ nq ?> ,„ 

OTb odimen.. peptide* havmg a DO*^ ^ ro N0 : 2) or Figure 6A and 6B (SEQ 
U» amino acid sequence of Ftgure 3 A and SB ( « ^ ^ to lengIh , 

^^^^^^^^^ 

„ rereompiMonseanbeusedinamannera^ Nuclelc acUs of me invenuon and 
S^Z— - " *»' - ~ * used for diagnosing 

peptides having an activity of ^™ 
ILtivitvin.subjec.toadost.m.ealiergen. 

« nrt-UlHBaelinttJ^^^ r,.Efromallergicsera»itlt'«tll-HI>oplaq-nes. 
ti, 2 shov* the reaeoviry of IgE -£J£ doKd toto pGEX-. . 

" ^^^^ofl^ 

*JS- on» nirroceUuiose % or pOEX-1 HD6 «- 7, 

lysMesfromt eoii containing apOEX 
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«f nffmitv ourified anti-HD6 antibodies to D. 
Fig. 5 shows the reactmty of affhuty punt nitroce llulo S e and used to 

DsrfVII. ^parison of the nucleotide sequence and deduced 

. ----- 

' ^ £ * a ^ £ ^ fis£I * I1 ^f ILQ ^^^^ 1 ^aled nucleic acids encoding peptides having at least 
Thishtvemtonpemn^to^l^ednn oflhespecles 

one biological activity of Ett*.vn or -JLarim. respectively. Preferably, 
15 shown in Hgure 3A and 3BA 
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and 3B (SHU w */ - 

VII). , - BA ^ 3B (SEQ ID NO:l) encodes a DfiLP 

The cDNA shown in Figure 3A and 3BA and K v through 

VH peptide which includes a 17 ^ — ^^^^ which is 
ba seV This leader seance js not ^^J^J of D^VH based 
encoded by bases 119 through 715. ^ ^ g 

on this cDNA is also shown in F.gure 3 ^ 3 ^j^ eight of 22 , 177 Da, no 
198 residue mature peptide having a predated molecular w g ^ ^ ^ 

cysteines and a single potential N-linKed ^^^^vn was deposited 
expression vector conuining a nucleoude -^^JSS- on luly 6. 1993 and 
under the Budapest Treaty with the Amencan Type Culture 

assigned accession number 69.348. g & j^vil 

The cDNA shown in Figure 6A and 6B (SEQID N > sequence, 
peptide. DsrXVH peptide is ^ ^is cDNA is shown in Figure 6A 
^^Q^oTsnX: i Svn. this I^VH peptide may contain a leader 
sequence not found in the nature protein- & sequence 

A host cell transfected with an ex P resS1 ° n with the Australian Govern- 

eneoding Oe^VH was deposited under .he » ,d P e accession No . N94/ B 7 0, 

m ent Analytical Laboratories on March 10, 1994 



WO 94/20614 



2158047 

-5- 



PCT/AU94/00117 



Accordingly, one aspect of this invention pertains to isolated nucleic acids 
comprising nucleotide sequences encoding Dc^VH or DaJLVH .fragments thereof 
encoding peptides having at least one biological activity of D^VD «^ «» 
equivalent of such nucleic acids. The term nucleic acid as used herein is intended to 
5 include such fragments and equivalents. The term equivalent is intended to include 

^^tquences encoding functionally equivalent D^VH or protems or 

tonally bivalent peptides having an activity of D^VH or D^Vn. As defined 
herein, a peptide having an activity of DsulVII or DeiXVII has at least one biological 
activity of the DeULVH or DslLVII allergen. Equivalent nucleotide sequences will 
,0 include sequences that differ by one or more nucleotide " . 

deletions, such as allelic variants, and will also include sequences that differ from the 
nucleotide sequence encoding DsULVII or DsrXVII shown in Figure 3A and 3B (SEQ ID 
NO- 1) or Figure 6A and 6B (SEQ ID NO: 6) due to the degeneracy of the genetic code. 
Equivalents wTll also include nucleotide sequences that hybridize under stringent^ conditions 
15 Oe equivalent to about 20-27'C below melting temperature <T m ) and about ™ * 
15 I. :^o^uence of Per p VII shown in Figure 3A and 3B (SEQ ID NO: 1) or Esri 
VII shown in Figure 6A and 6B (SEQ ID NO: 6). 

Peptides referred to herein as having an activity of Ecr^VII or DfiiJ-VII or 
having a D^-VH or Dd-LVII activity are defined herein as peptides that have an ammo 
20 acid seque^ubstantially corresponding to all or a portion of the amine , acid sequence of 
I*™ VII or DfiU-VH shown in Figure 3A and 3B (SEQ ID NO: 2) or Figure 6A and 6B 
(SEQ K> NO: 7). which peptide has at least one biological activity of De^VII or DfiLf 
YD For example, a peptide having an activity of Dsut-VII or Ds^VH may have the 
ability to induce a response in Dsm-VII or BfilXVII restricted T cells such as simulation 
25 (eg T cell proliferation or cytokine secretion) or to induce T cell non-responsiveness. 
Actively! or additionally, a peptide having an activity of D^VII or D^LVII may 
have the ability to bind (to be recognized by) immunoglobulin E (IgE) antibody of dust 
xnite-allergic subjects. Peptides which bind IgE are useful in methods of detecting allergic 
sensitivity to D^VII or D^VU in a subject. Peptides that do not bmd IgE or bind 
30 IgE to a lesser extent than a purified, native D^VII or DslJLVII protein binds IgE are 
particularly useful as therapeutic agents. 

In one embodiment, the nucleic acid is a cDNA encoding a pepUde having an 
activity of Dsnp-Vn or DeULVII. Preferably, the nucleic acid is a cDNA molecule 
comprising at least a portion of the nucleotide sequence encoding DfiU^VB shown m 
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Figure 3 A and 3B (SEQ ID NO: 1) or DflU VII shown in Figure 6A and 6B (SEQ ID NO: 
6) A preferred portion of the cDNA molecules of Figure 3A and 3B and Figure 6A and 
6B includes the coding region of the molecule. 

In another embodiment, the nucleic acid of the invention encodes a peptide having 

5 an activity of Derji-Vn or Der-LVB and comprising an amino acid sequence shown in 
F™3A andlslsEQ ID NO:2) Q^VH) or Figure 6A and % (SEQ ID NO: 7) (Dei 
fVm Preferred nucleic acids encode a peptide having a DerjLVn or Dsr-LVH activity 
and having at least about 50% homology, more preferably at ie^st about 60% homology 
and most preferably at least about 70% homology with the sequence shown .nF^reSA 

10 and 3B (SEQ ID NO: 1) (Ito-VII) or Figure 6A and 6B (SEQ ID NO: 6) 0*^™). 
Nucleic acids which encode peptides having a DfiUl-VII or DsU-VB activity and having at 
least about 90%, more preferably at least about 95%, and most preferably at leasT about 
98-99% homology with a sequence set forth in Figure 3A and 3B (SEQ ID NO: 2) (D_££_I2 
VII) or Figure 6A and 6B (SEQ ID NO: 7) (Denf-VB) are also within the scope of the 

15 invention. Homology refers to sequence similarity between two peptides having an activity 
of UsulVU or nerfV B or between two nucleic acid molecules. Homology can be 
deteuuuied^y^mparing^posin,,. . m each sequence which may he aligned for purposes 



of comparison. When a position in the compared sequence is occupied by the same base or 
amino acid, then the molecules are homologous at that position. A degree of homology 
between sequences is a function of the number of matching or homologous positions shared 



20 



25 



30 
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by the sequences. ... . 

Another aspect of the invention provides a nucleic acid which hybridizes under high 
or low stringency conditions to a nucleic acid which encodes a peptide having all or a 
portion of an amino acid sequence shown in Figure 3A and 3B (SEQ ID NO: 2) (Der* 
VII) or Figure 6A and 6B (SEQ ID NO: 7) (DerJLVII). Appropriate stringency conditions 
which promote DNA hybridization, for example. 6.0 x sodium chloride/sodium citrate 
(SSC) at about 45'C, followed by a wash of 2.0 x SSC at 50' are known to those skilled 
in the art or can be found in mrir nt Protocols in Mokdllai Biology , John Wiley & Sons, 
NY (1989) 6 3.1-6.3.6. For example, the salt concentration in the wash step can be 
selected from a low stringency of about 2.0 x SSC at 50»C to a high stringency of about 
0 2 x SSC at 50»C. In addition, the temperature in the wash step can be increased from 
low stringency conditions at room temperature, about 22-C. to high stringency conditions 
at about 65°C. 

Isolated nucleic acids encoding peptides having an activity of Dsu^VII or Dsr_f 
VII as described herein, and having a sequence which differs from the nucleotide 
sequences shown in Figure 3A and 3B (SEQ ID NO: 1) and Figure 6A and 6B (SEQ ID 
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N0 : 6, due to degeneracy in * ge»=*c ^.^^.^2^* ' 

of amino acids are designated ^c^Zclc L synonyms for histidine) 
amino acid; or synonyms ^ Sequence of Use Dsw 

„„, resni, in -siienf motions se q uence poiymorphisms drat 

VII or DaJ.VU protein. However « ,s » or ^ yj, wl „ e „is. within 

do ,ead . conges * » ■'JKU- that these varans in one 

O.C dnst mtte t^f^°T°^ % of ro(:1 eoUdes) of 0* nncleic acids encodutg 
or more nucleotides (np to about 3-4% o '» tadlvWatd dnst 

peP^es^ving^o^V^^^^^^^ 

mites due to natural allelic variation. Any _ mvcn tion. Furthermore, there may 

hB one or more *^« ££L—+a*« „ p a ste «!S £i jg gSglgg and 
VH. Snchisoforn^ortamtty^nbeB^ but encode* by genes a. different loci. 

amino acid sequence to Bo*.™ or BU. • n^vl! are a)so with jn the 

Fragment of dte nucleic actd ercodmgto™ o^ 
scope of the invendon. As used herem. a fmgme* of* nu ^ ^ 
„ r DcitVU refers to a nucleotide sequence havuig : few* nu ^ 



herein. 
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Preferred nucleic acid fragments encode peptides of at least about 7—- -id 
i !!h nreferably about 13-40 amino acid residues in length, and more 
residues in length, preferably aoou fragments which 

preferably about 16-30 amino — ^» ^ about 30 amino acid residues in 
encode peptides having a Dsm-VII acuvity of at lea, ^ 

resi dues in length or more are also wnhm the scope ofth» - ^ ^ 

<~ ^V^rluO in .engUt. a. leas, about dO 

acid residues m length, at least about » jn at least about 

am ino acid residues in .engdv ^ ea* ^Xesidues ta ,ength. and a. least abou, 
100 amino acid residues in length, at least aDom 
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also within the scope of this invention. In 
200 amino acid residues in length ormore^ ^ ^ ^ a(Jvantageous where the 

ss^^^r-"-^ Shorterpepddesare • 

fixing under high or low « or. allergens that are 

speci es for use in sc«eningpro o^tect D^JJ- ^ ^ a 

cross-reactive with or ^ be selected fro^the bases encoding the 

having an activity of 1***™ or DtfX ^ desirab {elo select all or part of a 

nature protein, however, in some .n^ces u may ^ ^ ^ 

peptide from the leader sequence portion of *e n ^ modified 

LL within the scope of the '^^J^Zm for molecular cloning, expression 
restriction endonuclease sites and other sequels us ^ ^ ^ 
or purificaUon of recombinant activity of D^-VH or DaXVH may 

A nucleic acid encoding a peptide havmg ^ ssinus 0 r 

^^^t^RNA of the du,t mi. 

P.VII or DfiLLVn from D^rcpAa^^ STL. VII or DslIVII can be cloned 
gnomic DNA. For example, the geneen oding here in described 

from either a cDNA or a genomic libnuy in acco ^ ^ ^ by 

(see Examples land 2). A cDNA ™^££ rony5sinU5 . Double stranded cDNAs can 
isolating total mRNA from D ^^ 8 ^^ the cDNAs can be inserted into a 
then be prepared from the w* mRNA Subsequ y , & ^ ^ ^ 

suitable plasmid or be cloned using established polymerase 

Genes encoding Dcr^VH or J^-™ accordance with the nucleotide 

chain reaction techniques <^ «£"^tan The nucleic acids of the invention can be 
sequence information provided by th j^vn or DsrXVII 
DNA or KNA A preferred nucleic acd is »f » A p NQ:1) q^vU ) or Figure 
having the sequence depicted in Figure 3A and 3B (SEQ 

6A and 6B (SEQ ID NO: 6) <^-^ ^ tots containing a nucleic acid encoding a 

This invention also V™**^™™^ operab i y linked to at least one 
peptide having an activity of EfiU^ or ^ ' ^ the nucleotide sequence is 
regulatory sequence. Operabiy hnlced is intended jo m ^ ^ 

lu L to a regulatory sequence in a Elected to direct expression of 

5 sequence. Regulatory sequences are ^ C ° g Accordingly, the term regulatory 

the peptide having an activity of DxU^VE or DeU- 
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regulatory sequences are described m Goeddel. w ™ r - ^ - ^jtotood that 
IW*r Ut Academic Press. San W CA 0»*» ^ 

- *- - * ^rjSSS - - expressed. In one 
s cell to be rrans f^^^^L a DNA encoding a pepUde having an activity 
.mboditnen, ZTJ^Lm vectors can be used to transfec. ceiis to 

oodeic acids as „ , host mnsfect ed to express a peptide having 

This £ hMt may be an, procaryodc or eucaryotic 

, an activity of Dhlp-VII or DhlLVII. ineno ' Der r yn may be 

' ecu. For - «— *- 

» Goeddel, (1990) supra or known or ^ ci, can ,cad to 

Bjgaa^ "^^^^ or iMf ,-chain disulfide 
part ia, or cumplete giyc~yh.no; t an*or „ " = 



20 



25 



30 



parti a, or cumplete ^^'^ZZ:: :Z;^on it, yeast 5. cerivisoe 
bonds of recombinant protetn. Exampte of vectors TO P 

Herskowitt, (1982) Cell. 30. 933 943). pJKi l Bacul< , viBJS vec , ors available 

,23). and pYES2 dnvhrogen Corpomnon. S» £ » » B«£r 
for expression of pterins in p V^ries (Lucldow. V.A.. and 

f 1 " 09 M M.W« 3 Altera,,, COS cons (Olnaman. V.. 

rrr^ m r^icCni^.c^^-- 

% Z Lie amplificatlon/expreasion in ^ 2£7£ ph.* or 

introduced W o tnanunaHan cells ^^^^^ on ..„ ^Lopomto, 
calcium chloride co-ptectpttatton, ^ „ Sambrook ^ (MolfiSUlai 

stsr^- ^ « — — — - - 

(1989)), and other laboratory textbooks. 
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• a nut in E coli with either fusion or 

r^rge, recombinant protein by «nt „ fc j^ctton of to 

teion expression vectors, a P roleo, ^^5 n „ eMbl e separation of to 
Tponer group and to «»r6e. ,„ purUication of to fasten 

(Pha^..^^^^J^rec M nWn^pro^ 

nrotein or protein A, respective.?, inc i u de pTrc (Amann eLaK. ' 

- is .o e^Lss to protein in a host bacren* s «* ^^J****** ^T"^ 
SrS Wo an expression vector so .to. to ^ 

^foutty standard -ntosis^es. ^ 

The nucleic acids of to f^TT"^ pCydeoxynudeotides are Vorown. 

including solid-phase synui 
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u ■ »r« f^ee e R . Kakura SUL. U S- Patent N °- 
commercial, available ^^^,^ 066: and Ka.mra. U.S. Paten, Nos. 
4,598,049; C»ruthers euL. ^ "J " „ ereta) . 
4.401.796 and 4,373.071, """^f^,,,,, of producing peptides that have an 

This invenuon further pertams lo medtods ^ ^ ^ a ^ 

.CWU, of Dct^r ^^^^oding a pepl.de having »n acUvHy 
vecror direcung expression of a nue leolrie sc*. ^ ^ MpressI0n 

o BeU,™ or 1*0.™ ean he culturrf undersppr p^ ^ _ ^ of ^ 

orurepepridelooceur. The ^ J/ of r^VIl or DcrXVH 
an d medium containing *e P=P^« " lasmtal M y and me eells harvested, lysed 
Alternatively, Ihe pep** may be ^ ^ .nd other byproduct. 

an d the protein isolated. Acei. euUure mchrde ho* -jite peptide having an activity of 
Suitable media for eell eulmre are well Known ^ ^ or „„,„ 

j^VII or DoXVn ean be «^. ft0 ™™^ ion-exchange chromalography. 

Sues known in the an for f"^^no Js, -* , 
^n.jonchrom^r^^^ 
poriftcation with antlbod.es speclttc tor 

vn. „.,„. ro isolated pepudes having an activity of 

Another aspee, of the invenuon V«^^ or r^Vll has a. leas, 

B^vn or D.ui.vn. A peptide having ^^ e ^ Por ^ple. a pepude 
„ „„e btologieal activity of me OXP-Vn orDaX ^ ^ , respome „ 

Uaving an activity of D^VH or Da^™ ™^ „„ Ration or cyroione 

Oa^Vll or BBXVU speetflc T ceUs such as dlme „ t , a p e ptide havtng an 

^n) or to induce T cell for example, T eel! 

otivity of D^VB or DxtVT sumuU^T ^ ^ a 

25 proliferation or eytoWne ^ /™^ WeMSS in which T cells are unresponsive ,o 
or naJ-VU activity induce T cell ^ lowing exposure to me 

a subsequent challenge with a DeUt-VD £ ?«X^ * ^ ^v,, actlvlty nas 
p.pude. in yet another embodiment, a J*^Ti- 0**.™ or De^Vll proKin. 
reduced IgE binding activity compared 1 to ,„ ^ acl4 sequence 

30 A peptide having an acuity of CsUt-VU or ^™ J K JA ^ 3B (SEQ ID NO:2) 
Jn me De^-VH or EerXVth -J—*^ >», ^eh differences result 

. ^S-r^—^X^or^Vflprotemro 
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nroduce .here and other ftmctionally equivalent peptides are described in detail herein. 
iZZl peptide, as used herein, refers ro Ml length proteins and polypepttdes or pephde 

fragmems thereof^ of the amino aci? sequence MM 

VH or *own in Figure 3A and 3B (SEQ ID*<5: 2) (T^VIO or 

Flame 6A and 6B (SEQ ID NO: 7) (DtrXVn). such as a sub^tfutuon, addmon, or 

. amino acid residue which la no. direcUy invoked in the funcuon of .he 
protta PepUdes of the invention can he a, least about 10 amino ac d restdues » engd, 
nSe"b.y about .0-20 amino arid residues in length, and more preferably abou 10-16 

residues in .ength. PepUdes having an acUviry of U^VII or DclX-VH and 
Zb are a. least abon, 30 amino add residues In length, a. leas, about 40 ammo actd 
^n. length, at least abou. 60 amino acid residues in lengd, a, leas. abon. 80 ammo 
Sd residues to lengd, and a. M abon. 100 amino acid residues in length are also 

included within the scope of this invention. . , „ 

Another embodiment of the invention provides a substantially pure ^P^nofa 
peptide having an activity of DSU,™ or D^V H. Such a preparauon ~ a Hy 
H of proteins and peptides with^eh^^epadeuuum ^o ccurs 0 e ■ othrr dug m j^ 
peptides), either in a cell or when secreted by a cell. 

The term isolated as used herein refers to a nucleic acid or pept.de that .s 
substantially free of cellular material or culture medium when produced by recombinant 
DN" q ues. or chemical precursors or other chemicals when chemically synthesized. 
Such proteins or peptides are also characterized as being free of all other ust 
proteins. Accordingly, an isolated peptide having an acuvity of J^U or DexXYH . » 
produced recombinant or synthetically and is substantially free of cellular matenal and 
culture medium or substantially free of chemical precursors or other chemicals and is 
substantially free of all other dust mite proteins. An isolated nucleic ac id is^o free of 
sequences which naturally flank the nucleic acid (i.e., sequences located at the 5 and 3 
ends of the nucleic acid) in the organism from which the nucleic acid is derived. 

PepUdes having an activity of D£E_P_VII or DerLVU can be obtained, for example, 
by screening peptides recombinant* produced from the corresponding fragment of the 
nucleic acid of DfiLP-VH or DerXVH encoding such peptides. In addition, fragments can 
be chemically synthesized using techniques known in the art ^ ™*» ™ l 
Merrifield solid phase f-Moc or t-Boc chemistry. For example, the DCULVII or DaJ-VII 
ptlin may be arbitrarily divided into fragments of desired length with no overlap of the 
5 Laments or preferably divided into overlapping fragments of a desired length. The 

I" 11* produced (recombinant or by chemical synthesis) and tested to identify 
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those peptides having a DculVII or ttxLVn activity (i.e.. the ability to induce a T <*U 
such as stimulation (proliferation, cytokine secretion), nonrespons.veness, and/or 

identified by the ability of the peptide to stimulate T cells or to induce T cell non- 
1 poLeness. Peptides which stimulate T cells, as determine d by =1 e. T cell 
Proliferation or cytokine secretion are defined herein as comprising at least one T cell 
prol feration * „ are believed to be involved in initiation and perpetuation of the 
EE Is " £ t 'allergen which is responsible for the clinical symptoms of 

These T cell epitopes are thought to trigger early events at the level of the T 
SceU by binding to an appropriate HLA molecule on the surface of an antigen 

even* »■ the level of the T helper cell, by the nature of the lymphoids secreted. A T cel. 
Xe ute basic element, or snuUtest nnit of recognition by a T eel! receptor. where the 
STe comprises amino acids essend.1 to recepmr recognition. Amino actd sequence. 

arose of the T ecu epitopes and which modify the anergic response . pro.cn 
oi waem are within the scope of this invention. 

^^peptides for more which reuin a DM.VH or DerXVn activity as 
described can be accompHshed nsing one or more of severs, different jays. For 
example in virro. Esu^VII or DdXVD T cell stimulatory acttvty ts assayed by 
coning a pep^deSL or suspected of having a Dcu^Vn or 1KCVI M -* 
™en Panting cel. which presents appropriate MHC molecules m a T «X ^mre. 
*" e K _, , m _, t,__ f vn activity in association with 

Presentation of a peptide having a DeLP-VU or EejJ_vii acuvuy m .... 
Ipp^MHC Molecules to T cells in conjunction with the necessary costunu^ion has 
> the effect of transmitting a signal to the T cell that induces the production of creased 

evelf of cytokines, particularly of interleukin-2 and interleukin-4. The culture supernatant 
I be obtained and assayed for interleukin-2 or other known cytokines. For examp c . any 
one of several conventional assays for interleukin-2 can be employed, such as the assay 
2c riled inrrnrmtl ft ran 1 Sri USA, 1333 (1989) ^^^^^ 
5 are incorporated herein by reference. A kit for an assay for the producuon of interferon is 
also available from Genzyme Corporation (Cambridge, MA). 
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^.dine u^rporaUon. ™ fc replicaling DNA of 

5 can be quantified. Der_n_VII or DexJLVII T cell stimulating 

in one embodiment, peptides wht ch ^ be identifie d using an 

activity (U.. the peptide comprises, *ast « ^ ^ such „ ^ 

algorithm which predicts the presence of T ^189-197 (1991). The 

algorithm described by Hill et a, a pro tein by the presence 

I0 algorithm of Hill et al. predicts the »™£ ^ ^ ^ and there fore may 
of certain patterns within the sequence winch are hkeiy 

contain T cell epitopes. m5tnnes b v for example, fine mapping 

„ order to determine acrtvH, and thus 

.echniooes. a ^^^T^^Ld by T cell biology techniques is 

mod tttea-ny-auou" . change n rTTgltTOetrnty-Jtulie-luaaM 

.anninus of me peptide and tested to date.™* ^BanT J rec()mb inanUy or 

papUoe. Following this '^^^T^s.Wuding the strength of the 
sy nthe,.ca.,y. P ^ ^^iooex), the fre q oe^y of theT ceU 

20 T cell response to the pept.de (e.g ••. s0 '™* Mve to dnst mint allergens, and 

response to the pepUde in a ^ „. The physical 

and chemical properties of these seiecte p p .henraeuUc compositions or 

,„ oetennine wheurerute ^."-^CT* ability of the selected 

« »^^^ SK ^"°X»sI^~T ceils (e.g.. induce 
paptides or selected modtfled pepttde to »'^« ^ hercln . 

proliferation, lymphokine secrenon) ts then dK " ml "= vn „ 

to another embodiment, a pepttde havntg a Dei*-™ ^ ^ { ude 
screened for the ahi.Uy to induce T can ^ ( ™ ^Libed assays,. 

lo inhibit or completely block the acuvtty determined using 

ponton thereof and induce a state planting cells that present 

subsequent attempts at stimulauon of the T cells P 
native DM.VB or D^VD or T ceils are 
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•*• oin,in ' cu t, *!S^sft— r *■ - beused m *• bas,s for 

(1990) Sdsnct, 24B : 1349 • , . 

«-J h. accordance «tt ^.^"^"7^™ . r^VIl or BaJLVTI activity are 
to ye, anorher embodnnen,. pepudes having 

idendf.ed by IgE bindto, M- f ™£ SST^- — * E " ° 

— * r*'^T dns, mite allergen binds snob IgE. Reduced 
tea) flian die correspondmg pnnlW Inan ^ of MOVe 

I* binding acdvny refers . «H or EaXVU aoivHy is to 
ttuLWU or DSXX.VU prorem. If "^^JE^m. " a "" 4 ^ 
be used as a diagnoslio reagem, rt b no. necessary » « PP 

binding acdvUy compared to U* nauv. ^^f^JLd immunosorbent 
acdviry of pepddes can be * -bjecr. (U., an allergic subject, 

assay (EUSA) nsing. for »^ » " gT^q! m Tier f VII allergen. Briefly. 
thai Has been |«^r^«» ^"-- ' ^^^ u oi , 1o well s-of*-^ 

,he peptide suspected of baymg a DmLVn or Dttt of ^ 

brother pbue. After washing and "^"^Xdde suspect of having a Dal 
p,asma of an allergic snbjec, wbo has been £po*ed " „ eplsted o( 

lyn or DaXVII acrivUy is incubated ,n the „ J wdls a „ a facu ba.ed. 

So before incubation. A labeled secondary ^annbody .aadded I lEEboond by 

a purified, native De^Vn or DfilLi-Vliproie exam pi e , a peptide suspected of 

rcrr:r=rrrr=2.^ 

bound is then determined and quantified. & peptide 

Another assay which can be used to determ ne the ig combm ing 
0 fcacompetitionELISAassay. ^^^^^^Bi^^V 
pl asma from dust mite allergic suh^that competitio n 
reactive with native Esr_p_VII or DfirXVU. k ^ and a peptide suspected of 

assays ,o compare IgE bh*go. r-j. ~dve r^VH or ^ 

determined and quantified. 



PCT/AU94/00117 

WO 94/20614 

2158047 

-16- 



If a peptide having an activity of Deu2_VII or EsnLVII binds IgE, and is to be 
used as a therapeutic agent, it is preferable that such binding does not result in the release 
of mediators (e.g.. histamines) from mast cells or basophils. To determine whether a 
peptide which binds IgE results in the release of mediators, a histamin?release assay can 
5 be performed using standard reagents and protocols obtained, for example, from Amac. 
Inc (Westbrook. ME). Briefly, a buffered solution of a peptide suspected of having a Dec 
p_Vn or DerfV n activity is combined with an equal volume of whole heparinized blood 
from an allergic subject. After mixing and incubation, the cells are pelleted and the 
supernatants are processed and analyzed using a radioimmunoassay to determine the 
10 amount of histamine released. 

Peptides having an activity of DeLP-VII or DelLVII which are to be used as 
therapeutic agents are preferably tested in mammalian models of dust mite atopy, such as 
the mouse model disclosed in Tamura fiLaL. (1986) Mirrohiol . Immunol ., 2Q: 883 - 896. 
or in U S Patent 4,939.239, or in the primate model disclosed in Chiba CLaL, (1990) InL 
15 a^h Allergy ImmunoL. 91: 83 - 88. Initial screening for IgE binding to a peptide having 
an activity of Dem-VII or DfillLVU may be performed by scratch tests or intradermal skin 
tc-^n-kbomtory anil""'" volunteers, or in in vitro sy s tems such as RAST, 

RAST inhibition, ELISA assay, RIA (radioimmunoassay), or a histamine release assay, as 

described above. ' , m 

20 It is possible to modify the structure of a peptide having an activity of DfiLP-VII or 

DeniLVn for such purposes as increasing solubility, enhancing therapeutic or prophylactic 
efficacy, or stability (e.g., shelf life ex vivo and resistance to proteolytic degradation in 
vivo). Such modified peptides are considered functional equivalents of peptides having an 
activity of DeuLVH or DeilLVn as defined herein. A modified peptide can be produced 
25 in which the amino acid sequence has been altered, such as by amino acid substitution, 
deletion, or addition, to modify immunogenicity and/or reduce allergenicity . or to which a 
component has been added for the same purpose. 

For example, a peptide having an activity of DfiLpJvTI or Dixf-Vn can be 
modified so that it maintains the ability to induce T cell non-responsiveness and bind MHC 
30 proteins without the ability to induce a strong proliferative response or possibly, any 

proliferative response when administered in immunogenic form. In this instance, critical 
binding residues for T cell receptor function can be determined using known techniques 
(e.g. , substitution of each residue and determination of the presence or absence of T cell • 
reactivity). Those residues shown to be essential to interact with the T cell receptor can be. 
modified by replacing the essential amino acid with another, preferably similar amino acid 
residue (a conservative substitution) whose presence is shown to enhance, diminish but not 
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' • i option those amino acid residues which are 
elta nnate. or no. a«- T *» — ^ mo^fiea by being replaced - 
„„, es^ntia! for T cell receptor dimtaish bu , not eUminam. or not affect T 

^ acid whose ^^ to relevant MHC. 

cen reactivity, bo. does no. of rj^vn or DoXVII can be 

Additionally, a pep«oe . taerac, with Ok MHC 

fitted by replacing an am.no acri *«™ add reslaue (conservative 

protein complex wim another F-"* ^nee. diminish bn. no. elhnina.e. or no. affect 
substitution) whose presence is ^hich are no. essential for inmracuon w «h 

T cell activity. In addition, ammo prot ei« complex can be mod-fed 

, 0 L MHC promin complex bn. whtch option may enhance, no, affec, or 
' by being replaced by another ammo ^ acid substitutions for non- 

.eucine or glnnunic aeld reaidnes » "-—^ proteln ofte invention can be 
addition, amino acid side chams of Mta£~ of a* peptide, 
chemically modified. Another ™d.ficadon .» eye ^ an ^ „ f ^ 

to order » enhance « Ire polymorphisms in dre smmo 

VH or DttiVn can be mod.fied u» mcorpor 

^d sequence of *. pro** allergen —^J^T, ^.andno acid analogs can be 
AdditieU. D-amino adds. scope of mis invendon. 

aubsonned or added .o prodnce a "^"^ or c^VTI can be modified usmg 
23 furthermore, a pepdde having .-«> '» „ f A Sehon a „d co-woricers (Wie n. 
polyethylene glyco! (PEG) accordmg n» fa additi<)n . peg can be added 
L Mia) .» prodnce a pro*in o°^™^ P modiric adons of a peptide having an 
during chemical syndesis of *e f^^a^fl^a (Tarr. MslhoAuiUWem 
acdvl W ofCmiforI^^.^ lu * rc *^ p „ ss ,ciif»nNM55- 1 94(1986»-. 

acylation (Tarr, supra), chemical coupling Freema n. San Francisco. CA (1980). 

U S. Pa.ee. 4.939,139; or m.ld formalm .ream. 

a 1 . ioo - 215V 
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SA— £ S. ,„ addition, to ^ oet»een «h= 

BifiOis****- * 132 LI endoprot«,se cleavage ^ " deseIlsito a 
Relevant scoue^. «P~^ « P „ orde r-» ,«-«r^ to 

•ssssssps^ssr-^ 

■ ofTcellepitopeswiminD^VlIor 
amino or carboxy t * nra ^; Ben processing or T ecu «P» 

To pounWW « » ^ s . tes wn * »gu*cr^™^ example , 
mrXVn. canomca. proKas » ^binan. or ^'"^ region s within a 

nnniad arnino acid ^J^^ function «h=r»r. .« ^ ^ 

M fifins, 21: 51 59 1Q56 . 10 63). To c present m te 

dV sequence of Una ^ J ^ «L fflW* u ^ 

rnamm.lsnchasamonsa.aharns. 
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form of UK pept.de (e.g., JtaJLVn „* „), immunogenic!., on a 

capable of eliciting an antibody response). . q t(!Chlli we ll known in the 
protein or peptide inctade conjugate to eame. <*°™^ * „ 

an. A peP«e having an activity * ,leBC,i0 ' , " 

, presence of adjuvant. The progress ^ caI1 be used 

antibody Uters in plasma " ^ of a „ tibodi e S . 

wWl me immnnogen as anltgen » ^i-EaXVn antisera can bo obtained 

Fotlowing "-—"L^i^itvn antibodies isolated from the 

and. if desired, polyclonal -*J«^S3rt--« «* Oymphoey,es> can be 
„ scrum. To produce monoclonal ^ somatic ceB fusion procedures 

harvested from an immumzed annual and feed by m ^ 
1 wiIh immersing cells such - ^^TJ*^ orW na. ly developed by 
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53 Ei UBV nyWM a BUM » g lnc , w , 77 -9c» 

^SS^*^^ rh 
^UrTpe^de having an advUy of ^VU or n^VH and the 

for utility in the same manner d with pepsin . The resulting 

FCab'to fragments can * ^^Ifide bridges to produce Fa* fragments. 

Theam^^^^ 

m olecules having an anti-I^VH or and soluble T cell receptors 

Another aspect of this invents P^_^£" ^ or ^vn. 

specifically reactive . ^^^S* on^ther and 
Monoclonal T cell populations (i.e., T ^ g«^ v ^ ^ ^ 

expressing identical T cell receptors) can ^ Qr j^yil 

YD or DcLf-VH, followed by repeunve « .„ ^ sencc of MHC- 

protein or peptide having an activuy o "J^j^^ j^HC responsive cells can 
matched antigen-presenung cells. Single Dsx^VH ma intained by 

then be cloned by limiting dilution and permanent lines expand 
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iample. a — 1..-* - ■ — * " JT^SlX- auronomously growing 

T cell tumor line. From the resulting jr procedures from propagating 

activity of D^VH or DcrXVH are selec* ' '"^^^^ (AM 
monoclonal T cel. populations are describe* m C «91 "page !*>• 

K. Abbas CL8L ed.). W.B. ^ - "* * " ^7 

Sotable T cell receptors spectftcally reeeuvew p P ^ T cell 

or Daxvn can be obtained by -"-^^^i Edition), Edward S. Oolub « 
receptor as described in tunM* »J 

^ ed.. Sinauer Associates. Inc.. <»?^™^J£ m acti , lt y of DSUL.VH or 

T cell clones *^ZZ£££ZZ encoding die relevant T 
C^vn can be used » irolate reactive with a peptide 

cedrcceptor. In «?"-'£?Z1%Zl. used ,0 interfere with or inhibit 
-twfaWW hy " r ""^Xro event "cell subpopuladon. fo rcxampl»r*y-^= 
antigen-dependent activauon of the * ^j-yn. Antibodies specifically 

administtation ro an individual sensmve ,0 „ ^ Kcibaqms described 

VB and which nave T cell stimulanng .cnvny^ *» ^ ^ ^ 

snopopulations ro become «>**°*^"£ m » to addition, such adminirrration may 
, stimulate an immune response upon such „ ^ ^^y. 

modify the lymphoWne •^J^^T^Si a decrease of ^ a^or an 
occurring protein allergen or portron thereof <e*^r ^ Qr 

increase in HX*). Furthermore, exposure to T cell sub pcp»lations which 

DerXVH Which have T ceU -^^TJ^ L T ceUs'aro drawn away 
» normally participate m the response ° *°^\™ nasrf mucosa, skin, and lung) 
from the site(s) of norma! exposure to me ahergen <<M, 
™* me sitefs) of therapeutic admmistration of *eproK» or J5 
mertfrom. This redlsrribntion of T ce.1^ - ^immune response ar the she 
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...... rtf tw n vn or Prr f vn when administered to a 

^Tr^ntide haviris an activity of EeuLvii or i ™ 1 

A peptiae naving * ^ rhft n cell response, T < 
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"r,T*i- of modifying the B ceil response. T ceil 

"TS fT, rjTST- riponse of the subject to the allergen. As used 
reS ponse. or bo* jta B ceUan ^ _ ^ „ ta 

^T^S^^il*. in symptoms to O. ...ergen. - de^nedby 
defined as non-responsivencs ^ ^ 

rsitK^^^^— "'err 10 

Peotides or amibodies of the present invention can also be used for detecting ana 
Peptides or urn ^ ^ be done ,„ Mr0 by 

combuung blood or blood proau con di,ions appropriate for 

:S£ZU which the peptides or anUbodies of the present 

include radio-allergosorbent test (RAST), paper radiottnmunosorbent test (PRIST) enzyme 
SS immunosorbent assay (EUSA). radioimmunoassays <RIA) unmuno.rad,om«nc 
aCs SEwi luminescence immunoassays (UA). histamine release assays and IgE 

""""^present invention farmer provides methods of detecting a^ treating senshWhy 
. t. im„r Tier f VII The presence in subjects of IgE specific for Doj! 

SZ.^ D^Vn can be determined by administering to the subject a„ Immediate 
^ZerleSwity test and/or a Delayed Type Hypersensitivity test (&* e.g., 
1 ZTa9S5) Ltt I M., Brostoff, J., Male, D.K. (eds). C.V. Mosby Co.. Gower 
1ma ^t^!^^^m PP 19 2-19.18; PP .22.1-22.10) utilizing apeptide 
Medical Publishing, London, NY, pp. ^ . w 

• • rn^nVnnrDerfVII or a modified form of a pepuoe naving an 
' ^ZZZ™ which biia.3 IgE specif, for d, allergen. The 

Le subj^S administered a Delayed Type Hypersensitivity res. pnor to, 

■ £=r-=ss=:====r s=-~ 
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Hypersensitivity reaction. The Delayed Type Hypersensitivity test utilizes a pept.de 
having an activity of Dexj-VII or DclLVII which has human T cell stimulating activity 
and which does not bind IgE specific for the allergen in a substantial percenUge of the 
population of subjects sensitive to the allergen (e.g., at leas^bout 75%). Those subjects 
found to have both a specific Immediate type Hypersen^ty reaction and a specific 
Delayed Type Hypersensitivity reaction are administe^an amount of a composition 
suitable ^/pharmaceutical administration. The condition comprises the peptide having 
an activity of Per p VII or DerXVII as used in the Delayed Type Hypersensitivity test and 
a pharmaceutically acceptable carrier or diluent. 

A peptide having an activity of DstjlVU or DsrJ-VII can be used m methods of 
diagnosing, treating, or preventing allergic reactions to a dust mite allergen or a cross- 
reactive protein allergen. Thus, the present invention provides compositions suitable for in 
vitro use and pharmaceutical administration comprising an amount of at least one peptide 
having an activity of DbulVII or DblLVII. Pharmaceutical compositions typically will 
be formulated with a pharmaceutically acceptable carrier. 

Where a composition according to the invention is intended for ad ■ » » 
subject to be desensitized, such administration ca trbe^rneaH3UM«inB-k.»»Ma ^i.cdurc 3 , 
at dosages and for periods of time effective to reduce sensitivity (i.e., reduce the allergic 
response) of the subject to a dust mite allergen. The term subject is intended to include 
living organisms in which an immune response can be elicited, e.g., mammals. Examples 
of subjects include humans, dogs, cats, mice, rats, and transgenic species thereof. An 
amount of at least one peptide having an activity of Bem-VII or DslI-VII necessary to 
achieve a therapeutic effect may vary according to factors such as the degree of sensitivity 
of the subject to dust mite, the age. sex. and weight of the subject, and the ability of a 
peptide having an activity of Dexjl-VII or DfiLi-VII to elicit an antigenic response ,n the 
subject Dosage regima may be adjusted to provide the optimum therapeutic response. 
For example, several divided doses may be administered daily or the dose may be 
proportionally reduced as indicated by the exigencies of the therapeutic situation^ 

The active compound (i.e.. a peptide having an activity of DfiUJ-VU or DexJLVII) 
may be administered in a convenient manner such as by injection (subcutaneous, 
intravenous, etc.). oral administration, inhalation, transdermal application, or rectal 
administration. Depending on the route of administration, the active compound may be 
coated in a material to protect the compound from the action of enzymes, acids and other 
natural conditions which may inactivate the compound. 
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T0 „ .^rj^ti^r^rr 

panmteml admuustranon , may for exampte , a peptide having an 
te peptide^, tlnns^ to an indWi.ua. U, an aporopria* 

activity of Dsm-Vn or DHJ-V14 my lnWb itor S or in an appropriate 

carter. dUuen, or '^h^tiX* diluents inch.de saiine and aoucoua 
earner such as liposomes. Pharnuceuucauy a p 

Wfer soiuUons. ~ ;^n ^ vamsTolmpia^ herein incinde 

rcs orc,nols. incWe pancreatic uvpsin inhibitor. 

P d^utophoS:W) and rraav.0.. I*-. 

—^re^iy adJZemd in non-immunogerfc form. e.,. one tha, doea no, 

c0 „ ai n adjnvanu infch—l parenrerany or intmpentoneally. 

.n ^.u vr^nmpoono any ^ ^nmMnrea 

conrain a pteaervadve to prevent the ^^eTinchtde sterile a,ueou S 

Pharmacol compostnona suable for nuecmbh oraBeous 

under the conditions of manufacture and srorage and most be pnserve^ lag 

, contacting action of micsoorgan^ 

soiven. or dispersion medium cuntanung J*^ 1 te 

example, glyeerol. propylene glycol, and Wt-*"**^ mimail ^_ for 

suitable mixtures thereof, and v«geutb,e f.™£°£™Z*c* of the quired 
example, by the use of a coating such ^^Zm. Prevention of the 

. particie size in the case ™Z2Z lyVZ ^<™ and antihmga, agents, 
action - .corbie acid, thimerosa,. and me lihe. In 

"t " p— to ioclde isoronie agema. fcr examp,e. sugars. 
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„• chloride in the composition. Prolonged 
composition an » 8 en« wb.cn ^o*,. 
a pcpttoc having an acivn, of ^ ^ £ 
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f _ J? case of administration and uniformity °r dosag to 
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• ~ „f DerfVlI can be combined, or at leas co mbined and 

» SS- «~ ^ 2 ^regions, eaob bavin. T cU 

» a subject in to fonn of a ^ rt composition* can be 

^rTbeminbefom described. An LiUve ro , dos. mitt ,a«er E en to 
XnUred simultaneously « be uinrl for to manufacture of a 

20 nL snob -^^3^ 2- — * " f ^terse nanseription, 

r^^SSSS ^uenecbomo* f — toindes 

* ^TTCan activity of ^^^m £ - otor pro^ 
P Jt on* peptides having an acurm, ^ . DNA of to present 

„ hi ch may be allergens encoded by D „ ^ soch 
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peptides of this invention 
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Fvample 1 - Tcnlatinn nf d rm* Hf>fi from n Aftl 1 cPNA library 

A Xgtll cDNA library was prepared from live adult Dermatophagoides pteronyssinus 
purchased from the Commonwealth Serum Laboratories, Parkville, Australia (Thomas, W., & 
aL, in, ArrU AllPr^v - Appl Immunol (1988) 55:127-9). The library was prepared according to 
Chua el aL Q Eap. Msdl Q 988) J£Z:1 75-1 82) based upon the method of Young and Davis 
fPmr Natl. Aci»A Sci. USA (1983) SQ:1194-1 198) and Gubler and Hoffman (Qsne (1983) 
25:263-299). Polyadenylated mRNA was isolated from a D. pteronyssinus culture and cDNA 
synthesized by the RNaseH method (Gubler and Hoffman, supra) using a kit (Amersham 
International, Bucks). After the addition of EcoRI linkers the cDNA was ligated into Xgtll 
and plated in E. coli Y1090 (r-) (Promega Biotec, Madison, Wisconsin) to produce a library 

of 5x1 0 5 recombinants. 

Allergic serum was used to probe the Xgtl 1 library. IgE plaque immunoassays were 
conducted by a standard procedure (Chua, K.Y., fit aL. Tnt Arch Allergy Appl Immunol 
(1990) 21:1 18-23) using 20 000 pfu on 14.5 cm petri dishes. Briefly, an overnight culture of 
IL coli Yl 090 (Huynh, T.V. si aL Conslruciing and Screeninp cT)NA Libraries in gtl 0 and 
gt] l in- A Pr^tir*! Approach . Oxford IRL Press, 1986, pp 48-78) was diluted 1/50 in L 
b=ffiindiireubated-aT-37^^ har.lniirf wuc pelleted and rc suspended 

in 400 jd for every 50 ml of broth. For 14.5-cm Petri dishes, 300 ul of Y1090 were incubated 
with 1 0 4 pfu phage for 30 minutes at room temperature and then plated on LB agar in 9 ml of 
20 0.7% agar overlay and incubated for 3 hours at 42°C (when plaques usually become visible). 
At this time a nitrocellulose filter, which had been saturated with 10 mM isopropyl B-D- 
thiogalactoside and dried, was placed on top of the lawn. The incubation continued overnight 
at 37°C. The filter was then removed and washed in 0.01 M Tris-hydrochloride, 0.1 5 M 
NaCl, 0.05% Tween 20 v/v, pH 8, (TNT) buffer with gentle rocking for 20 minutes. The 
25 filter was then incubated with sera from mite allergic children for 2 hours at room 

temperature with rocking and then washed three times for 30 minute periods With TNT. The 
sera used was first diluted 50:50 with an E. coli extract (Huynh si aL, supra), incubated 
overnight then clarified by centrifugation (3,000 g 10 minutes). Non-fat milk and sodium 
azide were added to 5 and 0.02%, respectively. To develop the IgE reactivity the filter was 
30 rocked in a solution of 125T_i a belled anti-IgE for 2 hours at room temperature followed by 
three 30-minute washes with TNT. The anti-IgE was a mouse monoclonal 2.1 .5 (available 
from Silenus Laboratories Pty. Ltd., Hawthorn, Victoria) and was used at 30 ng/ml coupled 
with 10 5 dpm/ng 125 I in TNT (Stewart, G.A., si aL Tnt , Arch . Allergy Appl. Immunol . 
(1988) ££:9-18). It was labelled by the chloramine T method. The filter was 
35 autoradiographed with intensifying screens, usually for 48 hours at -70°C. 
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A Xgtll derived clone HD6 from the D. pteronyssinus cDNA library was plaque 
purified (see Maniati fit aL Molecular Cloning: A Laboratory Manual. (1982) Cold Spring 
Harbor) because it showed high IgE binding activity to ante allergic serum (obtained from a 
child attending the allergy clinic at the Taiwan University Hospital, Taipei, R.O.C.) by the 
plaque radioimmune assay described above. To determine the number of sera with IgE 
binding for this clone, the Xgtll-HD6 was plated at 1.000 pfu on a 90 cm petri dish and a 
nitrocellulose lift prepared for an immunoassay as outlined in Young and Davis (1983) supra, 
with modifications as detailed in Chua fit aL In t Arch AllOTY Appl . Immunol. ( 1 990) 
21- 1 18-123 The filter was cut into segments and IgE immunoassays performed with 20 
individual sera obtained from the Royal Children's Hospital Melbourne (Dr. D. Hill) (Fig. 1). 
Strong reactivity was found with 6 sera and in another series with 8/1 8. A hyper IgE serum 
tested at 1 000 IU/ml did not show binding, nor did a serum from a child allergic to only rye 
grass (see bottom two segments in right-hand column of Fig. 1). 

To estimate the size of the IgE binding molecule encoded by the phage, DNA from 
purified clones was isolated by a polyethyleneglycol precipitation procedure (Chua, K.Y. si 
aLLgag, Med. (1988) JfZ;175-18 2) and the 812 bp DNA insert found in the Xgtll-HD6 was 
i J ~* T^yobo7^sakaHapan)^ind-sUbcloneujutu Uifc t>tfine site in the_ 



glutathione-S-transferase fusion vector pGEX-1 (Smith, D.B. filflL GfiQS (1988) &3 1-40) 
and used to transform ELcoliTG-1. The protein expressed by this construct was isolated 
from crude bacterial lysates under non-denaturing conditions by affinity chromatography on 
immobilized a glutathione (as described in Smith fit aLGfiDS (1988) fiZ:31-40). The fusion 
protein was then examined by Western blotting. For Western Blot Analysis, proteins were 
transferred to nitrocellulose (Bio-Rad transblot) by the protocol of Burnette (Bumette, W.N., 
Anal Rinchem (1981) 112:195-203) and immunoassays were performed as for the plaque 
radioimmune assays with allergic sera and ^i-anti IgE or with rabbit antibodies and 125!. 
protein A as described in Greene, W.K., fit aL, Tnt Arch Allrrpv Appllmmunol (1990) 22:30- 

g 

Expression in pGEX-1 resulted in a protein(s) which migrated as a doublet with a Mr 
of 53-55 K and reacted by Western blotting with rabbit anti-house dust mite serum (Fig. 2, 
lane 1). Two allergic sera reacted with this doublet (Fig. 2, lanes 3 and 5) but not to a hyper 
IgE serum at 1000 IU/ml (Fig. 2, lane 4) or normal rabbit serum (Fig. 2, lane 2). The IgE 
binding protein, allowing for the contribution of the 27 K glutathione transferase would 
therefore be about Mr 27. This, as will be described below, contains residues from the leader 
sequence and those from the 5' untranslated region. 
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a-* 1 - mJ ^ aW Vf^^^ tato *• Ml J vectors mpl 8 and m P l« (see 

The 812 bp insert of Porfonoed m bo* directions 

MessiDE MrlhO^FnZYmolOl g(l^)^°' « Daeoxvnu cleoude sequencing 
^^.univaal and internal »T"*fTISSi-* MWfco. ColdSpring 

Haibor. arid f^^^l^B^L.ui-.ene.ecuop*^ 
kl, OBI, New Haven. USA) wot P ^ 

apparatus. Follovdng 1 ^ f ^ , ^^ produce d „d sequencing conducted. The 
hased on the cDNA sequence of 'Du VI ^'!^ AATICACrATO AT (bases 119-136 in 
nuances of .he primes "" 88 * F *' 3 ' SEQ "> 

Pig. 3. SEQ ID »^ (oL 584-607. SEQ ID NO:5). 

NO:4); and (3) TCAATTTTGOATC ^J*™ rea(iing franl e beginning 

The DNA insert was found to have 812 bases wm, J> „ 

a stop codon ^ e^W^3?="«^ g^ _ Q ^ is ton owed-fay 

^SSSSE— ^h^r^a.uenceCVonHi.ne.a 

riding frame was confirmed by us ng PCR comct ^ ta ^ 

stamttg at the predicted N-termtnal Asp enco y ^ ^ 

B leader peptide CpGEX-1). l»" ™d aI «,lyA tail. A potential N-glycosylation 

AATAAA a. 765-770 (underitned >n F* £ « " 3 N „ homology 
si^.AsnAUThr.iaencodedbynu^^S^^^^^ ^ ^ 

30 daltons without the leader sequence. 

As a first step to .dentifymg the Du Vlln P , HD6 
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SDS PAGE performed according to Laemmli U.K., Halms (1 970) 222:680-5, 

°* I Z* ^ » 10-B cm gm assemblies or .3% mini ^ »> < B '°" 
— ... „„ H vi USA1 For dost mite attracts, samples were loaded at 0.1 mg 
^ ^TtJfc^: Idles were centred and me pellets amended a. 0.01 of the 
pretetn/oack. t buff „ to^fcaophoresia. Purified proteins were 

eoltore ™ 1 " m ; d ^ 2 I 5 0 ^ k ed comp^d to me serom absorbed with veomr control (Fig. 4. 

^ trr^fil". ^ —0 me HD6 protein were affim* porifi* 

7T 1 MM to 01 M Tris bydrecbloride. 0.1 5 NA 0.05% Tween 20 v/v pH 

* h^Tl dUum* «» 20 tola wim TNT and skim milk powder added ,o 5%. A.touots of 
fJZ, men reeked in pern disbes containing me filters for . bom « more tentpereture. 
T.e.fi^werew^mre.fi^m^^m^™^^^ 

nnfl q o 5 B sk im milk. The solution was dialysed against PBS.. 

Mr 29 27 and 24 (Fig. 5). The specificity of the reactivity was further checked by ab so bmg 
titSX^lbodieswithapGEX-^ 

or a control pGEX construct, pGEX-DlS (Fig. 5, lane 2). The serum absorbed w «h HD6 
nane 3) loTreactivity to all bands. The affinity purification therefore shows that ant.bod.es 

multiple binding to that described above with extracts prepared from CSL .m*. was 
found with another extract from Hollister-Stier Laboratory Spokane, WA. USA. 
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The finding that antibodies to the HD6 lysate reacted specifically to at least 3 bands on 
Western blotting has implications for determining the number of allergens recognized by 
individual mite allergic patients. The multiple bands were found for the two independent 
extracts examined and the absorption studies with allergic serum showed that the 29 and 27 K 

5 bands had IgE reactivity and that this recombinant molecule appeared to absorb out all of the 
reactivity to each band. It is not, however, known from this investigation if all patients react 
with each band. Because the Western analysis was performed using reducing conditions and 
the bands had Mr greater than that calculated from the translated sequence, the different 
forms of the allergens may be interpreted as different glycosylation products. This can be 

10 confirmed with some caution taken to control for denaturation by the deglycosylation 

procedures. The pattern nevertheless indicates that the number of allergic specificities is less 
than that indicated by electrophoretic procedures, a significant observation for 
immunotherapeutic strategies using purified, recombinant or peptide allergens. Alternatively, 
the different Mr bands reacting with the anti-HD6 antibody may indicate the presence of 

15 related or cross reactive allergens. 

Fxample 4 - TsnlatK^^w^reTTcI o = 

A Xgtll cDNA library was prepared from live adult Dermatophagoides farinae 
purchased from the Commonwealth Serum Laboratories, Parkville Australia (Thomas, W., si 

20 Tnt Amh Alleiyv Appl Immunol (1988) £5_:127-9). The library was prepared according to 

Trudinger cLflL, (1991) Qicm. Exp. Allergy, 21 :33-37). 

PCR amplification and DNA sequencing were used to isolate Per f VII cDNA from 
the Xgtll library. An oligonucleotide primer (Dfl in Table 1) based on the predicted N- 
terminal sequence of Der p VII was made. This primer had the sequence 

25 GCG AATTCGATCCAATTCACTATGAT-3 ' (SEQ ID NO: 8). The first GCGAATTC 
encodes an EcoRI site (GAATTC) and the sequence GAT encodes the first six residues of 
Tlerp VH. For the other primer, the Xgtll GGTGGCGACGACTCCTGGAGCCCG-3 ' 
(SEQ ID NO: 9) forward primer (Df2 in Table 1) flanking the EcoRI cloning site was used 
(New England Biolabs, Beverly, U.S.A.). 

30 The PCR reactions were carried out in a final reaction volume of 50 pi containing 

20 mM Tris-HCl pH 8.2, 10 mM KC1, 6 mM (NH4) 2 S0 4 , 2mM MgCl 2 , 0.1% Triton 
X-100, 10 ngu nuclease-free BSA, 10 mM dNTPs, 20 pmol of each primer and 2.5 units 
of Pfu DNA polymerase. This was obtained as a kit from Stratagene (La Jolla, California, 
U.S.A.). Target DNA (Xgtll D. farinae cDNA ligations, 0.001 ug) was added and the 

35 contents of the tube were mixed and overlayed with paraffin oil. The tubes were initially 
denatured at 95°C for 5 min., then annealed at 55°C for 2 min. and extended at 72°C for 2 
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* Thereafter for 48 eye,*. denamring «ed -£^£££££1. 
extension reacuon was incrc« v ..> 

Richmond. U.S.A.). ^ a ecoB and was ligated into the M13 

^pn^PCRproduct^^J^wa^men^ansferredintoE. coU 
, » v ecror mpiS (see Messrs ^^nes were piefced and nsed to prepare phase 
Qtrain TGI competent cens. 
srX and single-stmnded DNA for seonenemg. 

Example dideoxynucleotide chain terminatio n 

U ^equenein^s^ ^^^ =^^3^^ 
method using Sequenase version 2.0 (USB Co^ ^ ^ pnmer 

supplier's protocol, The NQ . 10) ^ ta Table 1). the 

( 5 a 17-mer GTTTTCC^GTCACGAC-3^ ^ ^ ^ ^ ^ 2 other 

U»l»« roW ^M^S«taT«.l. TheprimerDf4 
20 oligonucleotide primers. Df4 and Df5. Wh < no ^ ^ ^ geq 

GGTGAATTAGCCATGC^^^^ , 

of DfiTJi VII and pnmer ^JCAATC ^ ^ 

was based on sequences of Dai VD : torn d region D f DfilJ: VII, an 

To isolate a cDNA containing the 5 untta ^ of DfiE-f VII was made. This 
„ oligonucleotide primer based on the C -^^^T^CCAATTCACG-3 ■ 
pr Lr (Df6 in Table 1) had the ^sequence °^ EcoB1 site . tuu sequence and the 

IsEQIDNO:13). ^"^^^^^^^ 
following sequence CTTA...). ^ For the other primer, the X gtll 

" 1). flanking the EeoRI elonlng stomas »^ „ conditioM deserihed in Example 

r^r-'S^- * 



35 
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DNA sequencing was performed using the same dideoxynucleotide chain 
termination method, Sequence version 2.0. described above. However, ^^cing, 
the double-stranded plasmid DNA templates were denatured by treatment with NaOH and 
neutralized by the addition of sodium acetate and then ethanol precipitated according to the 
Loner's protocol. To obtain the 5' untranslated end of Dexi VH cDNA, the primer Df8 
K e Wed. This primer had the sequence ATGACGTTCGAATTTATC-3' 
(SEQ II> NO: 15) which corresponds to the reverse sequence of Denf VII from nucleotide 
no. 225-208. 

Table 1 . Oligonucleotides used for PCR amplication and sequencing 



Name 



Sequence. 



Dfl GCGAATTCG ATCCAATTCACTATGAT-3 ' 
Df2 GGTGGCGACGACTCCTGGAGCCCG-3 ' 
JDB fiTT TTCCC AGTC ACG AC-3 ' 



Hcrtvedfr n^ Bex LSOI 

ffllrtffltf Hft positions 
94-111 

lambda gtil forward primer 
Ml 3 sequencing primer 



Df4 GGTGAATTAGACATGCG-3 ' 

Df5 TC AATCTTGGATCCAATTTTTGGC-3 ' 

Df6 CG AATTCTTAATTTTTTTCC AATTC ACG-3 ' 

Df7 TTGACACCAGACC AACTGGTAATG-3 ' 

Df8 ATGACGTTCGAATTTATC-3 ' 



(-40) 
247-263 
559-582 
684-664 
lambda gtl 1 reverse primer 
225-208 



13 Those skilled in the art will recognize or be able to ascertain using no more than routine 

experimentation, numerous equivalents to the specific embodiments described herein. Such 
equivalents are considered to be within the scope of this invention and are encompassed by 
the following claims. 
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SEQUENCE LISTING 



{1 ) GENERAL INFORMATION: 
(i) APPLICANT^ 



• il^pni INSTITUTE FOR CHILD HEALTH 
(A) NAME: WESTERN AUSTRALIAN- RESEARCH INSTITUTE 

10 (B) STREET: GPO BOX D1B4 



(B) u 

(C) CITY: Pertn 



15 



(D) STATE: MA 
(B) COUNTRY: Western *«tr* lia 
(F) POSTAL CODE (ZIP) ' 6001 



title op — . —--x.r^=r~ 



20 (iii) NUMBER OF SEQUENCES: 15 



tiv ) CORRESPONDENCE ADDRESS: ^^^g 



(B) STREET: 60 State Street 



(C) CITY: Boston 

(D) STATE: MA 

(E) COUNTRY: USA 

(F) ZIP : 02109 



30 (v) COMPUTER READABLE FORM: 

g skew's. ifssju M 

S S^TZ^O SYSTEM. •«-»-/« V.r.iCn «.« 
(D) SOFTWARE: Patentln Release «x 



35 



40 



{vi ) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: 

(B) FILING DATE: 

(C) CLASSIFICATION: 



£ S^S ! NUMBSrUSSroS/OBX. 5 .0 
« in) FILING DATE : 22 JUNE 1993 

/^lil ATTORNEY /AGENT INFORMATION: 
(viii) ATT< J^ re N J kMEj w E. Mandragouras 

(B) REGISTRATION NUMBER: 36 . 207 (IMI . 0 32CPPC) 
50 refebeNCE/DOCKET NUMBER: 0S3.2 PCT 

<ix) TELECOMMUNICATION INFORMATION: 

(A) TELEPHONE : 617-227-7400 

(B) TELEFAX: 617-227-5941 
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WO 94/20614 



-35- 



10 



(2 , INFORMATION FOR SEQ ID NO:l: 

(B ) TYPE: nucleic acid 

(C) STRANDEDNESSs single 

(D) TOPOIiOGV: linear 

(ii) MOI>ECOI»E TYPE: cDNA 



< ia0 ^HAME/KEV: « 712 

15 (B) xxjcATION: 68.. 712 



(xl) SEQDEHCE DESCRIPTIOH, SEQ » *>.»■ 

- .J- — — — 1 —ZZT 
^^^^^^^^ 



60 
109 



30 



35 



25 " 1 „ ATC ACC GAA GAA ATT AAC 157 

S Z S S S S S 5 = - S *~ - - - - 

Jsss=ss=ss=?= ss= 
-wsssssssssssss 

GGT GAT GCT AAT GTG AAA AGT 

c « «» »* « .« £ s SS 5 «• — « B " 

Arg oly l*u iy« Gln Met ty ^ vo 75 

S5SSSS = ===«? SSS 

95 CAT GTC ATT TCG GAT ATT CAG GAT TTT GTT GTC GAA TTA 

i CCA AAC ACT CAT GTC ATT ^ 
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10 



15 



1 Ile Ser Asp XXe GXn Asp P*e VaX VaX GXu L» 
Pro Asn Thr His VaX XXe Ser Asp ^ ^ 
1X0 * ^'Jv^n TOG TTC GAA 

— -K = « = = = -S SS = 

Leu Asp Pro Ile i65 

160 „ »»a GTA TTG GCA CCA GCA TTC 

2SS55£S= SSt 5 



5B9 



175 7X5 

* »»»»» " MWMX 

( a) wpommk* for seq id 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

35 MOLECULE TYPE: protein 

«" .-— DBSCRIPTIOMt - - ^ , M « Ala 

Met Met X*. Leu ~eu X-» XXe AXa AX ^ 
40 -5 

Tla Thr Glu Glu He Asn 
VI S.r SU MP Wo I" »" "| "* P W " » 
" 1S 1 , ti. Glu w set m» phe 

" *. v.i mp =!« — « - - Is 

15 t v « PUe Glu Arg His lie 

Mp Pro Met Ly s VaX Pro Asp His Ser ASP ^ 

50 30 Lys GXy CXn ,eu Asp Met Ar 9 - XXe Gin VaX 

GXy XXe XXe Asp I*u Lys GXy Gin ^ 
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Mot . Lva val Gly Asp Ala Asn Val Lys Ser 

Arg Gly Leu Lys Gin Met Lys Arg vax * ^ 

5 olu Asp Gly val val Wo Ala His Leu Leu Val Gly Val His Asp Asp 
80 85 
Val Val ser Met Glu Tyr Asp Leu Ala Tyr Lys Leu Gly Asp Leu His 

95 100 
Pr o Asn Thr His Val He Ser Asp Xle Gin As^ Phe Val Val Glu Leu 
110 115 

L eu Glu Val Ser Glu Glu Gly Asn Met Thr Leu Thr Ser Phe Glu 



10 



15 



Ser 4j«** w*- n r 

130 X3b 



.. val Arg Gin Pne Ala Asn Val Val Asn His Xle Gly Gly Leu Ser Xle 

2 0 Leu Asp Pro Xle Pne Ala Val Leu ser Asp Val Leu Thr Ala Xle Phe 
160 165 
Qln Asp Th r val Arg Ala Glu Met Thr Lys Val Leu Ala Pro Ala Phe 



25 Lys Lys Glu Leu Glu Arg Asn Asn Gin 

195 

190 19t> 



30 



(2) INFORMATION FOR SEQ ID NO: 3: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

35 (B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

40 

(XX) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 
GATCCAATTC ACTATGAT 

45 

(2) INFORMATION FOR SEQ ID NO:4: 

(i) SEQUENCE CHARACTERISTICS: 
50 (A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

( C ) STRANDEDNESS : 6 ingle 

(D) TOPOLOGY: linear 

55 (ii) MOLECULE TYPE: cDNA 



18 
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(xi) SEQUENCE DESCRIPTION: SEQ ID 
5 GGTGAATTAG ACATGCG - 

(2) INFORMATION FOR SEQ ID KO:5: 

(i) SEQUENCE CHARACTERISTICS: 
10 MO LENGTH: 24 base pairs 

B TYPE: nucleic acid 
(C> STRANDEDNESS: single 
{D ) TOPOLOGY: linear 

15 MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
TCAATTTTnO ATCCftATTTT COCT 



25 



30 



35 



(2) INFORMATION FOR SEQ ID NO:6- 

... (b) TYPE : nucleic acxd 
Id STRANDEDNESS: single 
(D) TOPOLOGY s linear 

MOLECULE TYPE: cDNA 



17 



24 



(ixl FEATURE: 
UX) (A) NAME/KEY: CDS 

(B) IOCATION: 43.. 6 81 

GATCTTATAT CAATAACAAT CCAAAAAAAC ATATCTTACA AA ^ ^ ^ ^ 



54 



102 
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10 



15 



„.„ . TC AAA GOT ATT GAT GAT GCC 

S E S £ £ £ S £. - - ~ - - »• 

„ OCT GCT ATT GAA CAA «•« ACA ATA »T « » JJJ - £ 
He Ala Ala lie Glu Gin Ser Glu Tnr go 
40 

„_ PGT CAT GTT GOT ATT GTG GAT TTC AAA 

S SI aS s ssss s. v., «, u. v S - - ~ 

«, „ ^ « atg s *«-s;ssss: s 

Gly Glu Leu Ala Met Arg Asn ue ox ^ 
70 

»*T GTC AAA GGT GAA GAG GGT ATT GTT AAA 
AAA CGT CAA GGT GAT GCT AAT GTC AAA GG ^ ^ ^ 

I*. Arg Gin Gly Asp Ala Asn Val Lys e Y 100 

90 

„ CAT TTO TTC ATC •> «. «C - £ « !S SSSS 
His Leu Leu He Gly Val Hxs Asp Asp US 



X50 



198 



246 



294 



342 



Asp r.eu Ala Tyr lyu Leu Gly Asp wu uQ 
120 

- -ssss=ss====s s=s 

135 140 

_ - „ TCT TTT GAA GTA CGA CAA TTC GCT AAT 

GAA GGT AAC ATA ACA ATG ACA TOT TTT ^ ^ ^ phe 
35 Glu Gly Asn lie Thr Met rar * igQ 
150 155 

SSSSS5S==S=S=£=5 

40 165 170 

_ rcT ATT TTC CAA GAC ACC GTA CGT AAG 

S 2 S S S S £ E S ;r -»« « s - 

1B5 

Glu Met Thr tys Val Leu Ala Pro Ala Pne y ^ 

200 ,4U: ' 
AAT TAACCAATAG ACATCATTTT TCCAACTGTA CAATCTCTAT TTCACTGACA 
Asn 

ATAAAATAAA ATTTTTATTT TTATTTCTCC 



438 



466 



534 



582 



630 



45 



50 



55 



t • 

W o 94/20614 215 SO 47 

-40- 



PCT/ATJ94/00117 



(2) XWOHMKTIO.. E°E SEO ID 

SEQUENCE -«™». - »™ 
1 ti b Ala Ala Val Ala Phe Val Ala va 

Met Met Lys Phe Leu Leu He Ala A ^ 

1 " Tle Thr Glu Glu He Asn Lys 

Ti- His Tyr Asp Lys He Thr w. 30 
15 Ala Asp Pro He His iv 2S 

20 , Ile Glu Gin Ser Glu Thr He Asp Pro 

, RO M a He Ala Ala He Glu ei 4g 
lie Asp Asp ALa a* 4£) 

35 t>He Glu Arg His Val Gly He 
50 x Ala yvrg Gly 

25 65 x t B Gly G1U Glu 

,eu Lys Gin Met: x*j Arg Gin Gly Asp Ala 

Ta His Leu Leu He Gly Val His Asp ASP He Val 
30 Gly He Val Lys Ala His L ^ 

100 , Glv Asp Leu His Pro Thr 

- Qlu _ ASP Leu Ala Tyr Lys Leu Gly Asp Le^ 
SerMet Glu Tyr jwf x2Q 

, Phe Val Val Ala Leu Ser Leu 
ti« Gin Asp P" e v A 

Val He 



» _ Bl . vl xx. s.r W « — - IS 



130 ser Phe Glu Val Arg 

G l„ II. ser MP 01" =W » Ile ™ IS 

Gin Phe Ala Asn Val val w 170 

.1- ne Phe Gin Asp 
. rTv VaX lcu Ser Asp Val Leu Thr Ala 
45 pro He Phe Gly val ne i85 

XB ° *i a Pro Ala Phe Lys Arg 

, , A ro Lys Glu Met Thr Lys Val Leu Ala Pro XI 
Thr Val Arg i^ys ^ xv * 200 
195 
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Glu Leu Glu Lys Asn 
210 



5 (2 ) INFORMATION FOR SEQ ID NP'8: 

(i) SEQUENCE CHARACTERISTICS: 
£5 LENGTH: 26 base pairs 
IB) TYPE: nucleic acid 

10 (O STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE : cDNA 



P 



20 



(xi , SEQUENCE DESCRIPTION : SEQ ID NO:8: 
GCGAATTCGATCCAATTCACTATGAT 

(2) INFORMATION FOR SKQ IP NO 



26 



(i) SEQUENCE CHARACTERISTICS: 
(A) LENGTH: 24 base pairs 



25 ( B ) TYPE: nuclexc acid 

(C) STRANDEDNESS: Single 

(D) TOPOLOGY: linear 



30 



35 



40 



(ii ) MOLECULE TYPE: cDNA 
(xi) SEQUENCE DESCRIPTION: SEQ ID NO:9: 
GGTGGCGACGACTCCTGGAGCCCG 

(2 ) INFORMATION FOR SEQ ID NO: 10: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 17 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS: single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 
( xi ) SEQUENCE DESCRIPTION: SEQ ID NO:10: 
50 GTTTTCCCAGTCACGAC 



24 



45 



17 
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(al ^RMATION FOR SEQ ID 

(i) SEQUENCE CHARACTERISTICS: 

S LENGTH: "f c - c ^ lrS 

TYPE: nuclexc acxa . } 

fci STRANDEDNESS: single ^ 
JS TOPOLOGY: linear ^ ■ 

MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID 
GGTGAATTAGACATGCG 

(2) INFORMATION FOR SEQ ID N°:12= 

M, SEQUENCE CHARACTERISTICS: 
A LENGTH: 24 base paxrs 
20 b) TYPE: nucleic acid 

( C ) STRANDEDNESS: single 
r^n — -.«nmav • — linear 



10 



15 



17 



(D) TOPOLOGY: linear 
a (ii) MOLECULE TYPE: cDNA 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:!*, 
3 0 TCAATCTTGGATCCAATTTTTGGC 

U ) INFORMATION FOR SEQ ID NO:l3: 

(i) SEQUENCE CHARACTERISTICS: 
A LENGTH: 28 base paxrs 
B TYPE: nucleic acid 
(C) STRANDEDNESS: single 
(P) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

{xi) SEQUENCE DESCRIPTION : SEQ ID NO s 13 : 
W gGAATTCTTAATTTTTTTCCAATTCACG 

Ca , INFORMATION FOR SEQ ID NO: 14: 
50 (i ) SEQUENCE CHARACTERISTICS : 

A LENGTH: 24 base paxrs 
B) TYPE: nucleic acxd 
CO STRANDEDNESS: single 
TOPOLOGY: linear 



24 



35 



40 



28 



55 
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(ii) MOLECULE TYPE: cDNA 
5 (xi) SEQUENCE DESCRIPTION: SEQ ID NO:14: 

24 

TTGACACCAGACCAACTGGTAATG 



10 



15 



20 



(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 18 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : single 

(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: cDNA 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 15: 
ATGACGTTCGAATTTATC 



18 
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SUBSTITUTE SHEET (Rule 26) 
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Fig. 2 
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